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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-30 have been considered but are 
moot in view of the new ground(s) of rejection. 

Specification 

2. The disclosure is objected to because of the following informalities: 

In claims 1,15, 22, and 28, the applicant discloses the limitation of "applying the phase 
compensation estimate to channel equalized subcarriers of the data symbol". However, 
the applicant does not disclose in the specifications why do we need to apply phase 
compensation after the channel equalizer. Furthermore, one skilled in the art would 
know that the channel equalizer already compensate for these channel impairments, 
(amplitude and phase) Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims (1-5, 18-19, 22, and 28-30) are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Kim (US Publication 2003/0063558 A1) in view of Peeters 

et al. (hereinafter Peeters) (US Patent 6,628,738 B1) 

Re claim 1, Kim discloses a method comprising: applying the phase 
compensation estimate to channel equalized subcarriers of the data symbol in the 
frequency domain after performance of a Fourier transform on the data symbol. (See 
fig. 1: 140, 150, 160, & paragraph 7) 

But the reference of Kim fails to teach generating a phase compensation 
estimate by recursively filtering an observation vector formed by weighted pilot 
subcarriers of based on channel conditions for a data symbol of an orthogonal 
frequency division multiplexed (OFDM) packet from pilot subcarriers within the data 
symbol; and wherein the pilot subcarriers are weighted to help maximize a signal to 
noise ratio (SNR) of the observation vector based on fading gains. 

However, Peeters does. (See fig. 1 & col. 6, line 46 - col. 7, line 67) Peeters 
discloses generating a phase compensation estimate (In fig. 1: the input to ROTOR via 
the feedback) by recursively filtering an observation vector (In fig. 1 , Te is passed 
through a filter "FIL" and CHANNEL.) formed by weighted pilot subcarriers of based on 
channel conditions (In fig. 1 , the input to S are multiplied by WEIGHT) for a data symbol 



Application/Control Number: 1 0/675,21 5 Page 4 

Art Unit: 2611 

of an orthogonal frequency division multiplexed (OFDM) packet from pilot subcarriers 
within the data symbol (See col. 4, line 55 "multi-carrier receiver"). 

Therefore, taking the combined teachings of Kim and Peetes as a whole . It 
would have been obvious to one of ordinary skills in the art to have incorporated this 
feature into the system of Kim, in the manner as claimed and as taught by Peeters, for 
the benefit of achieving phase compensation. 

The combination of Kim and Peeters discloses the limitations as claimed above, 
except they fails to explicitly teach that wherein the pilot subcarriers are weighted to 
help maximize a signal to noise ratio (SNR) of the observation vector based on fading 
gains. 

However, the reference of Peeters does suggest the teachings of a channel 
analyzer SNR, which measures signal-to-noise ratio for each carrier in,order to estimate 
weights coefficients. Furthermore, one skilled in the art would know that this procedure 
mainly done to improve the signal-to-noise ratio at the receiver. 

Therefore, it would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, for the benefit 
of optimizing the communication system. 

Re claim 2, the combination of Kim and Peeters further discloses that wherein 
the phase compensation estimate is applied after channel equalization to the channel 
equalized subcarriers of the data symbol in the frequency domain prior to demapping 
the subcarriers, (In Kim, see fig. 1) wherein channel estimate used to channel equalize 
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the subcarriers are determined from long training symbols of the OFDM packet. (It is 
notoriously well known in the art that in a OFDM system the long training symbols does 
the channel estimation, as shown in US Patent 7,027,530 fig. 1 and col. 2, lines 63-65) 

Re claim 3, the combination of Kim and Peeters further discloses repeating 
generating and applying for subsequent data symbols of the OFDM packet, wherein the 
data symbol is comprised of a plurality of symbol modulated subcarriers, at least some 
of the symbol-modulated subcarriers of the plurality being the pilot subcarriers (In 
Peeters, see col. 11, lines 36-38), and wherein generating the phase compensation 
estimate comprises: weighting the pilot subcarriers based on fading gains for the pilot 
subcarriers (In Peeters, see fig. 1: CALC); combining the weighted pilot subcarriers in 
an observation vector former to generate the observation vector (In Peeters, see fig. 1 : 
S); and recursively filtering the observation vector using a channel estimate to generate 
the phase compensation estimate. (In Peeters, see fig. 1: Te passes through a filter and 
is futher multiplied by channel gains before being inputted to the ROTOR.) 

Re claim 4, the combination of Kim and Peeters further discloses that wherein 
repeating generating the phase compensation estimate comprises: combining the pilot 
subcarriers of a present data symbol to generate an observation vector for the present 
data symbol (In Peeters, see fig. 1: S); and performing recursive filtering on the 
observation vector for the present data symbol using the channel estimate to generate 
the phase compensation estimate for the present data symbol. (In Peeters, see fig. 1 : 
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Te passes through a filter and is futher multiplied by channel gains before being 
inputted to the ROTOR.) 

Re claim 5, the combination of Kim and Peeters further discloses that wherein 
repeating generating the phase compensation estimates comprises: combining the pilot 
subcarriers of a present data symbol to generate an observation vector for the present 
data symbol (In Peeters, see fig. 1: S); and performing recursive filtering on the 
observation vector for the present data symbol to generate a frequency offset estimate 
and the phase compensation estimates for a next data symbol. (In Peeters, see fig. 1 : 
Te passes through a filter and is futher multiplied by channel gains before being 
inputted to the ROTOR.) 

Claim 18 is a system claim corresponding to method claim 4. Hence, the steps 
performed in method claim 4 would have necessitated the elements in system claim 18. 
Therefore, claim 18 has been analyzed and rejected w/r to claim 4 above. 

Claim 19 is a system claim corresponding to method claim 4. Hence, the steps 
performed in method claim 4 would have necessitated the elements in system claim 19. 
Therefore, claim 19 has been analyzed and rejected w/r to claim 4 above. 
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Claim 22 is a system claim corresponding to method claim 1 . Hence, the steps 
performed in method claim 22 would have necessitated the elements in system claim 
22. Therefore, claim 22 has been analyzed and rejected w/r to claim 1 above. 

Claim 28 has been analyzed and rejected w/r to claim 1 above. 
Claim 29 has been analyzed and rejected w/r to claim 3 above. 
Claim 30 has been analyzed and rejected w/r to claim 3 above, 

1. Claims (6 & 26) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim (US Publication 2003/0063558 A1) and Peeters et al. (hereinafter 
Peeters) (US Patent 6,628,738 B1), as applied to claim 1 above, and further in view 
of Perets et al (hereinafter Perets), "A New Phase and Frequency Offset 
Estimation Algorithm for OFDM Systems Applying Kalman Filter", Department of 
Electrical Engineering-Systems, Tel Aviv University, December 2002. 

Re claim 6, the combination of Kim and Peeters fails to disclose that wherein 
recursively filtering comprises performing extended Kalman filtering on the observation 
vector using the channel estimate, an additive noise power estimate, a signal to noise 
ratio (SNR) estimate, a priori information about a dynamic model of phase, and a phase 
noise power value from a phase noise spectrum of transceiver oscillators. 

However, Perets does. (See sections 3 & 4) Perets discloses a method for 
estimating the phase and frequency offset by using an extended Kalman filter algorithm. 
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This algorithm estimates and tracks the phase and frequency offsets in an OFDM 
system. Furthermore, one skilled in the art would know that long and short training 
sequences are capable of computing these values. 

Therefore, taking the combined teachings of Kim, Peeters, and Perets as a 
whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, in the manner 
as claimed and as taught by Perets, for the benefit of achieving fast convergence and 
good tracking ability. (See abstract) 

Claim 26 is a system claim corresponding to method claim 6. Hence, the steps 
performed in method claim 6 would have necessitated the elements in system claim 26. 
Therefore, claim 26 has been analyzed and rejected w/r to claim 6 above. 

2. Claims (10-11 & 20) are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim (US Publication 2003/0063558 A1) and Peeters et al. 
(hereinafter Peeters) (US Patent 6,628,738 B1), as applied to claim 1 above, and 
further in view of Perets et al (hereinafter Perets), "A New Phase and Frequency 
Offset Estimation Algorithm for OFDM Systems Applying Kalman Filter", 
Department of Electrical Engineering-Systems, Tel Aviv University, December 
2002. 

Re claim 10, the combination of Kim and Peeters fails to teach that wherein 
recursively filtering comprises: subtracting a predicted observation vector from the 
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observation vector to generate a residual vector; multiplying the residual vector by a 
gain matrix to generate a residual gain vector; adding the residual gain vector to a linear 
prediction vector to generate an estimate vector; and extracting a frequency offset 
estimate and the phase compensation estimate for the data symbol from the estimate 
vector. 

However, Perets does. (See sections 3 & 4) Perets discloses a method for 
estimating the phase and frequency offset by using an extended Kalman filter algorithm. 
This algorithm estimates and tracks the phase and frequency offsets in an OFDM 
system. Furthermore, one skilled in the art would know that these features are obvious 
in extended Kalman filters. 

Therefore, taking the combined teachings of Kim, Peeters, and Perets as a 
whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, in the manner 
as claimed and as taught by Perets, for the benefit of achieving fast convergence and 
good tracking ability. (See abstract) 

Re claim 1 1 , the combination of Kim, Peeters, and Perets further discloses that 
wherein the estimate vector is a multi-dimensional vector comprised of the frequency 
offset estimate and the phase compensation estimate (In Perets, see sections 3 & 4), 
and wherein the phase compensation estimate is applied to a data symbol subsequent 
to performing a Fast Fourier Transform (FFT) on the data symbol. (In Peeters, see fig. 
1: ROTOR) 
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Claim 20 is a system claim corresponding to method claim 10. Hence, the steps 
performed in method claim 10 would have necessitated the elements in system claim 
20. Therefore, claim 20 has been analyzed and rejected w/r to claim 10 above. 

3. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
(US Publication 2003/0063558 A1), Peeters et al. (hereinafter Peeters) (US Patent 
6,628,738 B1 ), and Perets et al (hereinafter Perets), "A New Phase and Frequency 
Offset Estimation Algorithm for OFDM Systems Applying Kalman Filter", 
Department of Electrical Engineering-Systems, Tel Aviv University, December 
2002, as applied to claim 10 above, and further in view of Crawford (US 
Publication 2002/0159533 A1). 

Re claim 12, the combination of Kim, Peeters, and Perets further discloses 
wherein the estimate vector is a multi-dimensional vector comprised of a frequency 
offset estimate and the phase compensation estimate (In Perets, see section 3 & 4). 

But the combination of Kim, Peeters, and Perets fails to teach that the method 
further comprises rotating a phase of a serial symbol stream comprising the data 
symbol prior to performing a Fast Fourier Transform on the data symbol. 

However, Crawford does. (See fig. 3) Crawford discloses a system for rotating 
the phase of the incoming signal prior to FFT processing. 
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Therefore, taking the combined teachings of Kim, Peeters, Perets, and Crawford 
as a whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters and Perets, and 
as taught by Crawford, for the benefit phase rotating the incoming signal. 



4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
(US Publication 2003/0063558 A1) and Peeters et al. (hereinafter Peeters) (US 
Patent 6,628,738 B1), as applied to claim 1 above, and further in view of 
McFarland et al. (hereinafter McFarland) (US Patent 7,027,530 B2) 

Re claim 7, the combination of Kim and Peeters fails to specifically disclose that 
wherein the channel estimate is generated from a long training symbol of the OFDM 
packet, and wherein the additive noise power estimate and the SNR estimate are 
generated from short training symbols of the OFDM packet. 

However, McFarland does. (See col. 2, lines 58-65) McFarland discloses an 
OFDM system that estimates and compensates for channel impairments. The system 
uses short training sequences for signal detection, an initial automatic gain control 
adjustment, diversity selection, coarse frequency offset estimation and timing 
synchronization. And two long training symbols for channel and fine frequency offset 
estimation. 

Therefore, taking the combined teachings of Kim, Peeters, and McFarland as a 
whole . It would have been obvious to one of ordinary skills in the art to have 
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incorporated this feature into the system of Kim, as modified by Peeters, in the manner 
as claimed and as taught by McFarland, for the benefit of optimizing/enhancing the 
communication link between the transmitter and receiver. 

5. Claims (8 & 27) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim (US Publication 2003/0063558 A1), Peeters et al. (hereinafter Peeters) 
(US Patent 6,628,738 B1), and McFarland et al. (hereinafter McFarland) (US Patent 
7,027,530 B2), as applied to claim 7 above, and further in view of Crawford. (US 
Publication 2002/01 59533 A1 ) 

Re claim 8, the combination of Kim, Peeters, and McFarland further discloses 
that wherein the OFDM packet is comprised of a plurality of sequential symbol 
modulated subcarriers, beginning with the short training symbols modulated on a 
portion of the subcarriers followed by the long training symbol and a plurality of data 
symbols, the data symbols containing at least one known pilot subcarrier. (In 
McFarland, see fig. 1 & col. 2, lines 58-65) 

But the combination of Kim, Peeters, and McFarland fails to disclose that wherein 
the channel estimate, the additive noise power estimate, the SNR estimate, and the 
phase noise power value are used substantially for data symbols of the OFDM packet. 

However, Crawford does. (See fig. 2 & paragraphs 42-44) Crawford discloses 
that the channel estimate, the additive noise power estimate, the SNR estimate, and the 
phase noise power value are used substantially for data symbols of the OFDM packet. 
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Therefore, taking the combined teachings of Kim, Peeters, and Crawford as a 
whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, in the manner 
as claimed and as taught by Crawford, for the benefit of complying with the IEEE 
standards. (See paragraphs 42 & 44) 

Claim 27 is a system claim corresponding to method claim 8. Hence, the steps 
performed in method claim 8 would have necessitated the elements in system claim 27. 
Therefore, claim 27 has been analyzed and rejected w/r to claim 8 above. 

6. Claims (9, 17 & 25) are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim (US Publication 2003/0063558 A1) and Peeters et al. 
(hereinafter Peeters) (US Patent 6,628,738 B1), as applied to claim 1 above, and 
further in view of Crawford. (US Publication 2002/0159533 A1) 

Re claim 9, the combination of Kim and Peeters fails to teach that wherein the 
method further comprises generating a channel estimate from long training symbols of 
the OFDM packet, and wherein weighting includes applying weights to pilot subcarriers, 
the weights being complex conjugates of the fading gains of the pilot subcarriers, the 
fading gains being determined from the channel estimate. 

However, Crawford does. (See fig. 4 & paragraphs 48 & 53-54) Crawford 
discloses generating a channel estimate from long training symbols of the OFDM packet 
(See pargraph 48), and wherein weighting includes applying weights to pilot subcarriers, 
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(See fig. 4 & paragraphs 48 & 54) the weights being complex conjugates of the fading 
gains of the pilot subcarriers, the fading gains being determined from the channel 
estimate. (See paragraphs 48 & 54) 

Therefore, taking the combined teachings of Kim, Peeters, and Crawford as a 
whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, in the manner 
as claimed and as taught by Crawford, for the benefit of achieving phase error 
compensation. 

Claim 17 is a system claim corresponding to method claim 9. Hence, the steps 
performed in method claim 9 would have necessitated the elements in system claim 17. 
Therefore, claim 17 has been analyzed and rejected w/r to claim 9 above. 

Claim 25 is a system claim corresponding to method claim 9. Hence, the steps 
performed in method claim 25 would have necessitated the elements in system claim 
25. Therefore, claim 25 has been analyzed and rejected w/r to claim 9 above. 

7. Claims (13 & 14) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim (US Publication 2003/0063558 A1) and Peeters et al. (hereinafter 
Peeters) (US Patent 6,628,738 B1), as applied to claim 1 above, and further in view 



Application/Control Number: 10/675,215 Page 15 

Art Unit: 2611 

of Kuwabara et al. (hereinafter Kuwabara) (US Publication 2001/0015954 A1) and 
Crawford. (US Publication 2002/0159533 A1) 

Re claim 13, the combination of Kim and Peeters further discloses performing a 
Fast Fourier Transform (FFT) on the plurality of parallel groups of time- domain samples 
that represent the data symbol to generate frequency domain symbol modulated 
subcarriers prior to applying the phase compensation estimate (In Peeters, see fig. 1: 
ROTOR); demapping the data symbol after channel equalization and after applying the 
phase compensation estimate to generate at least a portion of a decoded bit stream. (In 
Kim, see fig. 1) 

Although this procedure is well known in the art, the combination of Kim and 
Peeters fails to explicitly teach separating the pilot subcarriers from data subcarriers of 
the frequency domain symbol modulated subcarriers for use in generating the phase 
compensation estimate. 

However, Kuwabara does. (See fig. 1 & paragraphs 35-37) Kuwabara disclose 
a receiver that separates the pilot from the data in order to compensate for the channel 
impairments. 

Therefore, taking the combined teachings of Kim, Peeters, and Kuwabara as a 
whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, in the manner 
as claimed and as taught by Kuwabara, for the benefit of compensating for the channel 
impairments. (See paragraphs 35-37) 
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The combination of Kim, Peeters, and Kuwabara discloses the limitations as 
claimed above, except they do not explicitly teach that rotating a phase of a serial 
symbol stream comprising the data symbol prior to performing a Fast Fourier Transform 
on the data symbol, the rotating based at least on the frequency offset estimate. 

However, Crawford does. (See fig. 3: 302, 304, 320 & paragraphs 47 & 52) 
Crawford discloses rotating a phase of a serial symbol stream comprising the data 
symbol prior to performing a Fast Fourier Transform on the data symbol, the rotating 
based at least on the frequency offset estimate. 

Therefore, taking the combined teachings of Kim, Peeters, Kuwabara, and 
Crawford as a whole . It would have been obvious to one of ordinary skills in the art to 
have incorporated this feature into the system of Kim, as modified by Peeters and 
Kuwabara, in the manner as claimed and as taught by Crawford, for the benefit of 
achieving de-rotation prior to the FFT. (See paragraph 52) 

Re claim 14, the motivation for combining these references has already been 
established in claim 13 above, therefore, the combination of Kim, Peeters, Kuwabara, 
and Crawford further discloses that wherein the pilot subcarriers are comprised of 
modulated pilot symbols having known training values and modulated on a 
predetermined portion of subcarriers of the plurality. (In Crawford, see fig. 2 & 
descriptions.) 
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8. Claims (15 & 16) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim (US Publication 2003/0063558 A1) in view of Peeters et al. (hereinafter 
Peeters) (US Patent 6,628,738 B1), and further in view of Crawford. (US 
Publication 2002/0159533 A1) 

Re claim 15, Kim disclose a phase tracking unit comprising: wherein the phase 
compensation estimate is applied to channel equalized subcarriers of the data symbol in 
the frequency domain after channel equalization and performance of a Fourier 
transform. (See fig. 1: 140, 150, 160, & paragraph 7) 

But the reference of Kim fails to teach an observation vector former to weight and 
combine pilot subcarriers of a data symbol of an orthogonal frequency division 
multiplexed (OFDM) packet to generate an observation vector; and a recursive filter to 
recursively filter the observation vector to generate a phase compensation estimate for 
the data symbol, the recursive filter using a channel estimate, and a signal to noise ratio 
(SNR) estimate to perform the recursive filtering. 

However, Peeters does. (See fig. 1 & col. 6, line 46 - col. 7, line 67) Peeters 
discloses an observation vector former to weight and combine pilot subcarriers of a data 
symbol of an orthogonal frequency division multiplexed (OFDM) packet to generate an 
observation vector; and a recursive filter to recursively filter the observation vector to 
generate a phase compensation estimate for the data symbol, the recursive filter using 
a channel estimate, and a signal to noise ratio (SNR) estimate to perform the recursive 
filtering. (See fig. 1 & claim 1) 
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Therefore, taking the combined teachings of Kim and Peetes as a whole . It 
would have been obvious to one of ordinary skills in the art to have incorporated this 
feature into the system of Kim, in the manner as claimed and as taught by Peeters, for 
the benefit of achieving phase compensation. 

The combination of Kim and Peeters discloses the limitations as claimed above, 
except they fail to explicitly teach that wherein the observation vector former weights the 
pilot subcarriers based on fading gains to help maximize a signal to noise ratio (SNR) of 
the observation vector. 

However, the reference of Peeters does suggest the teachings of a channel 
analyzer SNR, which measures signal-to-noise ratio for each carrier in order to estimate 
weights coefficients. (See fig. 1 & claim 1) Furthermore, one skilled in the art would 
know that this procedure mainly done to improve the signal-to-noise ratio at the 
receiver. 

Therefore, it would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, for the benefit 
of optimizing the communication system. 

The combination of Kim and Peeters discloses the limitations as claimed above, 
except they fail to explicitly teach that the recursive filter using an additive noise power 
estimate and a phase noise value estimate to perform the recursive filtering. 

However, Crawford does. (See fig. 4 & paragraph 44) Crawford disclose that 
the bandwidth of the tracking algorithm is based on phase noise suppression and 
additive noise due to the finite input SNR. 
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Therefore, taking the combined teachings of Kim, Peeters, and Crawford as a 
whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, in the manner 
as claimed and as taught by Crawford, for the benefit of compensating for phase errors 
in the receiver. 

Re claim 16, the combination of Kim, Peeters, and Crawford further discloses 
that wherein the observation vector former includes a weighting element to weight the 
pilot subcarriers based on the fading gains for the pilot subcarriers. (In Peeters, see fig. 
1 or In Crawford, see fig. 4) 

9. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim 
(US Publication 2003/0063558 A1), Peeters et al. (hereinafter Peeters) (US Patent 
6,628,738 B1), and Crawford. (US Publication 2002/0159533 A1), as applied to 
claim 15 above, and further in view of Perets et al (hereinafter Perets), "A New 
Phase and Frequency Offset Estimation Algorithm for OFDM Systems Applying 
Kalman Filter", Department of Electrical Engineering-Systems, Tel Aviv 
University, December 2002. 

Re claim 21, the combination of Kim, Peeters, and Crawford further discloses 
that wherein wherein the phase compensator applies the phase compensation estimate 
to the data symbol subsequent to performing a Fast Fourier Transform on the data 
symbol. (In Kim, see fig. 1) 
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But the combination of Kim, Peeters, and Crawford fails to teach that the 
estimate vector is a multi- dimensional vector comprised of frequency offset and the 
phase compensation estimates, and wherein extracting includes extracting the phase 
compensation estimate for a data symbol from the estimate vector. 

However, Perets does. (See sections 3 & 4) Perets discloses a method for 
estimating the phase and frequency offset by using an extended Kalman filter algorithm. 
This algorithm estimates and tracks the phase and frequency offsets in an OFDM 
system. 

Therefore, taking the combined teachings of Kim, Peeters, Crawford, and Perets 
as a whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters and Crawford, 
in the manner as claimed and as taught by Perets, for the benefit of achieving fast 
convergence and good tracking ability. (See abstract) 

10. Claims (23 & 24) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim (US Publication 2003/0063558 A1) and Peeters et al. (hereinafter 
Peeters) (US Patent 6,628,738 B1), as applied to claims 1 & 22 above, and further 
in view of Perets et al (hereinafter Perets), "A New Phase and Frequency Offset 
Estimation Algorithm for OFDM Systems Applying Kalman Filter", Department of 
Electrical Engineering-Systems, Tel Aviv University, December 2002. 
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Re claim 23, the combination of Kim and Peeters further discloses an 
observation vector former to combine and weight the pilot subcarriers to generate the 
observation vector. (In Peeters, see fig. 1) 

But the combination of Kim and Peeters fails to explicitly teach a recursive filter to 
recursively filter the observation vector to generate a frequency offset and the phase 
compensation estimates for phase compensating the data symbol. 

However, Perets does. (See sections 3 & 4) Perets discloses a method for 
estimating the phase and frequency offset by using an extended Kalman filter algorithm. 
This algorithm estimates and tracks the phase and frequency offsets in an OFDM 
system. 

Therefore, taking the combined teachings of Kim, Peeters, and Perets as a 
whole . It would have been obvious to one of ordinary skills in the art to have 
incorporated this feature into the system of Kim, as modified by Peeters, in the manner 
as claimed and as taught by Perets, for the benefit of achieving fast convergence and 
good tracking ability. (See abstract) 

Re claim 24, the combination of Kim, Peeters, and Perets further discloses that 
wherein the observation vector former includes a weighting element to weight the pilot 
subcarriers based on the fading gains for the pilot subcarriers prior to combining the 
weighted subcarriers in generating the observation vector. (In Peeters, see fig. 1) 
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supervisor, David Payne can be reached on 571-272-3024. The fax phone number for 
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Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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